Infantile hemiplegia is a common condition, and although the clinical features are well known, it might be as well to present a resume of the symptom complex.
Hemiplegia.-The hemiplegic element usually affects the arm, leg, and face, with the arm always affected to a greater degree than the leg and face. The weakness is usually of a spastic type, and in most cases the arm assumes a typical posture of adduction at the shoulder and flexion at the elbow and wrist. In some instances extensor movements are almost impossible. In the lower limb the greatest weakness is seen in the dorsiflexors and evertors of the foot. Contractures tend to fix the limbs in paralytic attitudes. However incapable the upper limb may be, most of these patients eventually learn to walk, with a greater or lesser degree of weakness, spasticity, and deformity. Many cases have little contracture, but exhibit an ataxic or athetoid awkwardness of the affected limbs, resulting in what Wilson described as a " gaucherie of volitional act ". Underdevelopment of the affected limbs, both in length and bulk, is a constant finding. Trophic and vasomotor changes have been described, but these have been minimal in our experience. The face is little, if at all, affected, but a radiograph of the skull invariably demonstrates a considerably smaller compartment on the side of the affected hemisphere, which is the side opposite to that of the general growth impairment. Choreo-athetoid movements, sometimes with the limbs at rest, but usually the accompaniment of volitional endeavour, were a prominent feature in all our cases, but here again the upper limb seems most severely affected.
Epilepsy.-Epileptic convulsions occur in the majority of cases; these are often focal and of the Jacksonian type, but generalized seizures, psychomotor equivalents, and petit mal, have all been observed. Osler stressed that " one of the most common and distressing symptoms is the occurrence of convulsive seizures ", but he also said that, " more distressing still to the relatives is the enfeebled mental state which so often follows infantile hemiplegia ".
Mental Changes.-In the cases which have come under my observation it has been the mental state which has impressed me most strongly, and in many, it has been the mental state, rather than the hemiplegia or epilepsy, which has led the parents to seek advice. The mental changes cover a wide range from virtual imbecility at the one extreme, to the mildest retardation at the other, but this is group.bmj.com on October 29, 2017 -Published by http://jnnp.bmj.com/ Downloaded from from the lateral ventricle. The dura is closed carefully, and a burrhole made in the centre of the bone flap for post-operative aspirations. It will be seen that the whole of the cerebral cortex with the exception of that portion medial to the tail of the caudate nucleus is removed, together with the putamen and globus pallidus. Fig. 1 is a photograph taken at operation to show the basal stump after the hemisphere has been removed.
Post-Operative Residua The vast implications arising from such a procedure are a source of considerable speculation, and will be dealt with more fully in a later communication. It is perhaps worth noting, however, that even when an apparently functioning motor cortex, area 4, is present, as determined by thyratron stimulation, its removal together with the lentiform complex does not result in more than a transient increase of weakness of voluntary motor power. Some movement has been present in all cases the day after operation, and in some cases a few hours afterwards. The return to pre-operative power is rapid, and is associated later with a considerable lessening of the spastic athetosis which is such a significant feature in these cases. It is further to be noted that this improvement is not just transient, and back to the pre-operative level, but is a definite progressive improvement, extending over a period of many months or years Case 1 (A.H.).
In the sensory sphere there is at first a profound loss of all cortical sensory modalities. Compensation seems to occur soon, and in all cases has been so complete within a few months that the changes no longer constitute a subjective disability. In no case has the so-called thalamic syndrome developed. Quantitative and qualitative appreciation of pain and tactile stimulation as tested by pin prick and cotton wool have returned to normal by comparison with the opposite side, and within the limits of routine tests. A contralateral homonymous hemianopia with sparing of the macula has been induced in all the cases in which this was not already present before operation, and up to the present this has remained constant. The disability is, however, one of which the patients are quite unaware, except while being specifically tested for it, a finding in accordance with other experience. In Cases 3, 8, and 12, the remarks concerning residual phenomena only apply within the limits of our ability to examine such young patients. My little girl aged eight years was injured at birth by forceps. The injury was over the left eye, and, I was told, would cause no trouble. However, three days after she was born, she developed a jaundiced condition, had a collapse, and became slightly paralysed on the right side. She was given calcium and recovered, but has grown up with her right side affected. At first I considered it only a physical injury. She drags the right foot slightly and leaves her right arm hanging unnaturally, and her right eye droops. Now, however, I realise that her brain too is affected. She is liable to go into unreasonable and unmanageable tempers, and lacks the power to concentrate, and she has had mental lapses and rigors which I am told are epileptic. I regret I was not told the birth injury was the root ofthe trouble. I was given the impression that it was a physical fault on my part and have had no other children." The child had been placed in an institution because of the temper tantrums and irritability which made discipline impossible.
In the past 18 months . Fig. 2) . Operation (February 9, 1945, Hemispherectomy) .-On coming round from the anaesthetic the child was able to move the right arm and leg as well as before operation, but she now exhibited a right facial weakness. She was allowed up on February 21, and was discharged from hospital on March 10. It is noteworthy that during the post-operative period she was sweet tempered and cooperative: "altogether a different child ". Her mother had taught her the alphabet, and within three weeks of operation she was reading and understanding simple sentences such as " The cat sits on the mat ". She was also making progress with her first steps in writing, e.g. making pot hooks, and printing, with the left hand. The most important feature was that she exhibited a desire to apply herself to these matters. I last saw the child on January 13, 1949, and the following is an extract from my follow-up note:
Follow-up Note.-This child is now 13 years of age. She is rather stout. Her mother tells me that her periods started about one year ago and these are quite regular. With regard to the mental state, she has been at school for about two years, and is in Standard 3, triculogram. Antero-posterior and right (Negative touched up.) lateral.
that is, she is in a class with children about 10 years of age. She is good at some subjects, particularly history; arithmetic is weak, but reading and writing she seems to have mastered all right, although she is not reading for her own pleasure. With regard to her conduct, her mother tells me that her association with other children is entirely normal; she is at a boarding school for normal children and likes it. Owing to some clumsiness of the right arm she is not partaking in general sport, but she is good at swimming. With regard to memory, she has a good retention of poetry. There has been no evidence of further attacks, or any of the emotional outbursts 246 group.bmj.com on October 29, 2017 -Published by http://jnnp.bmj.com/ Downloaded from which were the main presenting features when I first saw her. Her span of attention is good; she is an excellent witness, and cooperates well throughout the examination. In attitude she is a little shy and reserved during the first few minutes of the consultation, but soon settles down to a normal approach. General health has been good. The mother has become aware of the right homonymous field defect, and tells me there is sometimes a drooping of the right eyelid. Extreme ocular movements are not quite perfect. Her walking is now nearly normal, and any disability that there is is not due to spasticity, or an athetoid element, but due to a relative slight shortening (about c in.) of the right leg, with a slight shortening of the tendo achillis and some degree of pes equinus.
Neurological examination reveals a right homonymous hemianopia with macula sparing, and the fundi are somewhat pale. The corneal reflex on the right is not so brisk as the left, but pin prick and cotton wool are normally appreciated in the trigeminal field on both sides. There is no facial weakness. The tongue protrudes normally. Her speech is a little slurred; this has always been so, and her mother tells me that in the home circle this entirely disappears.
There is a slight relative shortening of the right upper limb compared with the left, but this is less noticeable than it was originally, and the muscle bulk is good. There is still weakness of extension of the wrist ; flexion is good and equal on both sides. Tone is perhaps slightly increased in the flexor muscles of the wrist. Reflexes of the right arm are only slightly increased as compared with the left. She is not using the right arm too well, as, for instance, when she is dressing herself, tying her shoelaces, fastening a buckle. Posture is equally maintained on both sides. In the finger-nose-finger test there is now only a small residue of the gross spastic athetoid element which was there before operation.
In the lower limb power is good and equal in all muscle groups, except for some resistance of dorsiflexion of the right foot as a result of a slight contracture of the achilles tendon as noted above. Purposive movements in the lower limbs are very accurately carried out, and the " heel-knee-shin " test was faultless on both sides. The muscle bulk is good and equal, and although there is shortening, this is now relatively less than it was four years ago. In the lower limbs the reflexes are about equal, and somewhat brisk on both sides. The right plantar is still extensor, and on the right, the abdominal reflexes, although present, are slightly less brisk than on the left.
Pin prick and cotton wool are equally well appreciated over all areas of the body, although on the first testing she thought it was perhaps a little sharper on the left than on the right, but later was quite certain that this was not so. Joint sense was carefully tested in the fingers of both hands, and at the wrists. She made several mistakes, about three out of ten in the right index finger and more mistakes for the little finger, on the right side, whereas the left was absolutely accurate. Wrist movements through a small range were equally appreciated on both sides; two point discrimination, thenar eminence, 1-2 cm., occasional mistake right side, accurate on the left. With eyes closed she had difficulty in finding the right forefinger with her left hand, but was very accurate in finding the left forefinger with the right hand. Localization of pain and touch was accurate on both sides.
Case Comment.-A year has passed since this note was made, and I have not had the opportunity of seeing the child again. Her mother tells me that she continues to make satisfactory progress in all spheres, and that she still remains free from any fits, five years after operation. It is to be noted that she has not received anticonvulsant sedation since operation.
Case 2 (Serial No. 2832. C.M., Female).-The patient was born at full term and instruments were used. According to the father the child was perfectly normal and healthy until the age of 2 years, when she suddenly had a convulsive episode which resulted in paralysis of the right arm and leg. After six weeks power started to improve, but she was left with a clumsy weakness of the right side. Three years later, at the age of 5, she started having fits. The father said that the fits came on without apparent warning, and that consciousness was lost, the eyes turned up, and the legs were twitching. Since the age of 5 years she has been having fits almost nightly, and as many as 12 during a 24-hour period. Uncontrollable emotional outbursts and destructive tantrums were frequent events.
On questioning the child said that she usually knew when an attack was coming on. She would have a feeling of fear and depression, and she would then feel her right arm beginning to pull upwards. '6-;.
group.bmj.com on October 29, 2017 -Published by http://jnnp.bmj.com/ Downloaded from SURGICAL TREATMENT OF INFANTILE HEMIPLEGIA The father said that she never used the right arm or hand, and that she dragged the right foot and walked -with a limp.
The child exhibited a marked and irritating restlessness, and it was impossible to hold her attention for more than a few seconds.
There was no disturbance of the language function but her vocabulary was very limited. Schooling had been attempted with little result.
The visual fields were full to confrontation tests, and the fundi were of normal appearance. There was no facial weakness, and no abnormality was detected in examination of the other cranial nerves. The right arm and hand were found to be much smaller and shorter than the left, with the limb adducted, the elbow flexed, the wrist dropped, and the fingers extended and flaccid, whereas the rest of the limb was rather spastic. Purposive movements showed a marked athetoid clumsiness. Tendon reflexes were all brisker on the right, the abdominals were present, and the plantar response was of the extensor type on the right side. Pin prick and cotton wool were normally appreciated throughout. Considerable loss of joint sense in both the hand and foot on the right side was present. Air encephalography was carried out, and showed a gross dilatation of the lateral ventricle on the left side (Fig. 3) .
Operation (June 20, 1947, Hemispherectomy) .-The convolutions of the promotor and motor areas were rather narrow and felt leathery to the advancing brain needle. The frontal pole was also of a rather tough consistency, but posteriorly in the parietal and occipital zones the brain had a more normal feeling, but the convolutions were rather wide and flattened, and perhaps somewhat pale, quite unlike those anterior to Rolando. Bipolar electroencephalographic recordings were taken from the positions indicated in the operation photograph (Fig. 4) which shows the markers in position. Fig. 5 shows the EEG recordings taken from these positions.
Thyratron stimulation was also carried out and the motor cortex mapped out as shown in Fig. 6 .
The day after operation it was noted: " She is drinking and swallowing well and passing urine normally. There is some movement of the right arm, which is spastic. The right leg is atonic, but the movement is good."
On July 10, 1947, there is the following note in the records:
" She is doing occupational therapy in order to train her right hand to greater advantage." By August 8 her walking was " quite good ", and she could extend her wrist slightly. A letter from C. M.'s father, dated February 14, 1949, states.
.I am pleased to tell you that she is in perfect health. Mentally there is a big improvement. There are no signs or symptoms of the fits returning and she seems to be more balanced and contented in her mind. C is still, however, more childish in her outlook than her age would indicate, probably on a par with a child of ten, which does not mean to say that she is stupid. She was a premature infant. The mother's pregnancy and confinement were normal. Development appeared to be normal up to the age of 10 months, by which time the child had started to crawl and to use a few words. At this stage she developed a febrile illness in which a squint of the right eye and paralysis of the right arm and leg were noted. Some power returned to the limbs and the child was able to walk in due course, but with difficulty, and she did not regain the voluntary use of the right upper limb. In February, 1947, one year before examination, right-sided epileptiform seizures developed. These occurred daily without loss of consciousness. The child's speech did not develop normally; and at examination her vocabulary was limited to three words, " Mama ", " Baba ", " Ta-ta ". The child was obviously grossly mentally retarded. She cried a great deal and became very noisy for no apparent reason. The fontanelles were closed and the head of average size. There was a suggestion of a visual field defect but this could not be checked. There was a mild bilateral ptosis. Otherwise, as far as examination was possible, no anomaly could be detected in the cranial nerves. There was a spastic paralysis of the right upper limb, the growth of which was markedly retarded. The growth of the right lower limb was retarded and there was less spontaneous movement than in its fellow. There was a right pes equinus deformity. The tendon jerks were increased on the right side, the right abdominal reflexes were absent, and the plantar response was extensor. The gait was grossly unsteady and reeling. Air studies were carried out and showed a considerable dilatation of the left lateral ventricle (Fig. 7) .
Operation (April 19, 1948, Hemispherectomy) . Fig. 8 shows the exposed cortex with markers indicating points from which bipolar EEG recordings were taken. The EEG tracings are reproduced in Fig. 9 .
The entire left hemisphere, with the exception of the thalamus, caudate nucleus and its tail was removed. It was interesting to note that thyratron stimulation produced no movement in this case, so that there was no direct evidence of functioning motor cortex. Immediately on regaining consciousness it was evident that the movements in the right leg were not impaired. The post-operative course gave no reason for undue anxiety. Movements in the right upper and lower limbs disappeared on the first post-operative day, the limbs on the right side becoming spastic. cularly apathetic for the first 11 post-operative days, and it may well be that this was the cause of the apparent inability to move the right-sided limbs.
On May 5 movement of the right lower limb returned and the child took more interest in her surroundings and responded to attention. By May 12 she was playing with her toys and was greeting the attendants with a cheerful smile. By May 17 the head wound was well healed. The child was attempting to express herself by making peculiar little noises which were, however, quite unintelligible. She was particularly bright and happy and taking a lively interest in her surroundings. There was some movement of the right upper limb and the movements of the right lower limb were maintained. Movements were mainly in the proximal parts of the limbs, but there were no voluntary movements of the hand or foot.
On May 24 physiotherapy was begun. The child was discharged from hospital on June 10. It was thought at the time that there had been a considerable improvement in the mental sphere since operation. She was much more responsive, was paying more attention to her toys than before operation, seemed to be attempting to form words, and the bouts of noisiness and crying were no longer present. When she left hospital on June 10 there were still only slight shoulder and thigh movements on the right side. The upper limb was still more spastic than the lower; the reflexes remained as before operation. There had been no epileptiform seizures since operation.
The child returned on August 14, 1948. We were all delighted at the progress shown. She was walking and running, although the right lower limb was still spastic and showed a fixed equino-cavus deformity. Balance appeared to be perfect; movements of the right upper limb were still minimal. The father expressed the deepest pleasure at the child's progress. There had been no seizures since operation and the child had remained consistently sweet tempered. The vocabulary had extended considerably and the child appeared to be progressing very rapidly in the mental sphere ; she could understand commands and carried them out properly.
Case Comment.-The child was seen again in November, 1949, and one was struck by her remarkable growth and general physical development. The spastic disability of the right arm and leg was considerable, although she was walking well and attempting to use the right hand. Her understanding of the spoken word was excellent, and speech was surprisingly good; she prattled away in the manner one would expect of any child between the age of three and four. There have been no further fits or suggestive episodes.
Case 4 (Serial No. 2582, R. v.d. V., Male).-The boy, aged 10, was admitted on January 27, 1948.
A few days after a normal birth, the infant became very ill and weakness of the limbs on the right side was noticed. This was accompanied by convulsions. The child was speaking at one year, and walking at 17 months. His mentality subsequently appeared to be below average. Petit mal episodes began two, years before examination, and were increasing in frequency. He had also developed episodes, preceded by complaints ofepigastric pain, in which the eyes became set and the right hand was drawn up and remained fixed for a second or two. The hemiparesis of the right side7 persisted.
On examination, the positive findings included a right homonymous hemianopia, external divergent strabismus, a right-sided facial weakness of the upper motor neurone type, right spastic weakness of the arm associated with athetoid movements, and spastic weakness of the right leg. The limbs on the right side had lagged behind in growth. There was gross impairment of three-dimensional sensation on the right side. The child was left handed and showed a distinct tendency to " mirror writing"; for this. reason he had great difficulty in school. He displayed an endless drive to activity which manifested itself in the performances of numerous drawings and paintings, which showed a good colour sense, a general appreciation of form, but a lack of appreciation of the relative position of the main objects represented. EEG showed generalized non-specific dysrhythmia, and a large area overlying the left occipital and parietal regions from which there was little or no activity (Fig. 10) .
Air studies revealed a large, left-sided porencephalic defect, occupying the posterior half of the left hemisphere- (Fig. 1 1) .
Operation (March 22, 1948, Hemispherectomy) .-EEG records were taken from the exposed cortex (Figs. 12 and 13 ). Stimulation and mapping out of the motor cortex was followed by removal of the entire hemisphere, with sparing of the caudate nucleus and thalamus (Fig. 14) .
The day after operation no movement was detected in the right arm, which was spastic. There was someslight movement of the right leg. Speaking and swallowing were not impaired. On March 24 movement had returned to the right upper limb. On Marclh 25 movements in the right upper limb were carried out quite well at the pre-operative level, when first asked to do so, but the child found it extremely difficult to repeat the movement more than once in a short space of time. On April 7 the child was carrying on normal conversation. (Fig. 20 ). This picture also shows the thinned out gliosed cortex in the lower two-thirds of the line of Rolando. The arrangement of the blood vessels is noteworthy, as is the peculiar distribution of stimulable motor area. Complete hemispherectomy, as defined earlier in the report, was then carried out.
By the next day Miss A. was speaking normally, and r movement of the affected limbs had returned to the pre-operative level.
Progress in this case ha, been extremely gratifying, and re-examination on February 1, 1949, revealed the facts and impressions which were recorded as follows: This girl's general appearance presented a very striking improvement on the pre-operative state. Previously, she had looked years older than her age, and was particularly dowdy and careless about her dress. This morning she was smartly dressed and made-up and appeared to have developed an interest in her appearance. One also gained the impression that she had a certain poise which previously had been totally lacking. In conversation she stated that she had much more confidence in herself than before the operation.
Whereas formerly she had tended to avoid company, she now sought out her fellow beings, whose company she enjoyed and with whom she felt more comfortablê -than previously. She also states that she has developed a lively interest in entertainment, such as the cinema, and feels that her memory and appreciation of current events has much improved. She has taken to reading the newspaper and to general reading for the pleasure of the occupation alone, and is certain she would now ive pictures. be able to learn more easily than formerly. There is no forced grasping. Testing of purposive movements in the upper limb shows useful control over the muscles acting on the proximal large joints. There is no gross dysmetria, and no tremor. There is no change in the relative size of the limbs on the two sides. Gait is no longer awkward. Miss A. volunteers -the information that she has much greater power in the lower limb, and does not experience her earlier iendency to fall. Tone is still somewhat increased in the right lower limb which still exhibits slight clonus. Objectively tested, power in the lower limbs is good; dorsi-iexion at the ankle approximates nearly to that on the normal side. "In the sensory sphere, there is a lack of ability to localize pin prick in both the affected limbs. It is interesting to note, that whereas she tends to localize pin prick more distally than its actual position, she tends to localize touch with cotton wool more proximally. Vibration sense is still grossly impaired in both affected limbs. Spatial orientation of the affected limb is still poor. She has great difficulty in placing the normal limb in a position comparable with that of the affected limb. The tendon jerks are present and equal in the upper limbs, but in the lower limbs they are brisker on the right side than on the left. It was impossible to study the plantar reflex in this case by the usual method because of the extreme ticklishness of the patient. It was interesting to note that the Rossolimo, MendelBechterew, and Hoffmann signs appeared to be negative, but the Oppenheim gave an upgoing toe on the right side."
EEG studies six months after operation showed responses to be within normal limits in the remaining hemisphere, with no activity on the hemispherectomized side (Fig. 21) .
Miss A. recently sent me a snap of herself, taken six months after the operation, and this is reproduced in Fig. 22 with a picture taken at the time of the operation.
Case Comment.-The last news I had concerning this patient was in September, 1949, when her uncle, an eminent physician of Capetown, told us at a meeting of the Medical Congress that the results in this case were " nothing short of miraculous ". There had been no further fits or minor episodes. Her disposition had become happy and congenial, and above all she was able to hold down a job in an office.
Case 6 (Serial No. 3565, J. S., Male).-This child, aged 2 years 3 months, was first seen by me on May 15, 1948. The confinement had been a short one, and there was no evidence of birth injury. On the thirteenth day after birth the parents noticed that there was something wrong with the left hand, and at one month they noticed that the left leg was stiff, held straight, and that the child would not kick with it. Fits started about the sixth month and have persisted, occurring some six to eight times a day. In September, 1948, the child was admitted, and during the preoperative period in hospital, which lasted some six weeks, he lay in bed screaming most of c the day, and throwing the right arm and leg around in a repetitive circular type of movement, which would go on for hours on end. There were feeble attempts at moving the left arm. Ventriculography was carried out and revealed a considerable dilatation of the right ventricle (Fig. 23) .
Operation (October 22, 1948 . Hemispherectomy).-Considerable malformation, in the nature of a porencephaly with an adjacent paraventricular cyst, was found in the right hemisphere. The thinned-out brain substance will be seen underlying the EEG markers Nos. 7, 8, and 9 in the operation photograph (Fig. 24) . Fig. 25 shows the EEG tracings recorded from the marker positions indicated in the previous figure. The flat records from the positions 7, 8, and 9 overlying the cystic malformations are interesting, but do not need explanation.
Routine hemispherectomy was carried out. The child's condition gave no cause for alarm during operation. On returning to the ward he became very restless, and then suddenly collapsed and died.
Case 7 (Serial No. 3615. H.B., Male).-This child, aged 9 years 5 months, was admitted to the neurosurgical department of the Johannesburg Hospital on February 7, 1949. His mother was distresseJ because the right arm and leg were weak and spastic, and because he was "very backward mentally ".' He was the survivor of twins delivered by Caesarian section. He had never used the right limbs as well as the left, and as he grew older the shortening and clumsiness of the right arm and leg became more obvious. No fits or minor episodes occurred at any time, but during the past three to four years he had been having increasingly frequent bouts of violent tempers. These would last from a few minutes up to half an hour, and during these bouts he would salivate profusely, scream, kick, and attack any one near him. Mentally he was very retarded, and in this respect he was becoming progressively worse. group.bmj.com on October 29, 2017 -Published by http://jnnp.bmj.com/ Downloaded from Two years previously he could do simple additions, but had lost this facility, and his ability to read had also deteriorated. He had become restless, and his span of attention was poor. Of particular interest here was the fact that two and a half years before admission to hospital he was considered a fairly bright child, but now he appeared to have forgotten all that he had previously learnt. Apart from a limited vocabulary there was no disturbance of language function, and he was left-handed.
On examination, the cranial nerves showed no abnormalities worth noting, and the visual fields were full to confrontation tests. He had a right spastic hemiplegia with contracture deformities, and shortening of the affected limb. These points are well brought out in the accompanying photographs (Fig. 26) .
On the sensory side pin prick, cotton wool, and vibration were normally appreciated throughout. His postural sensibility was somewhat diminished in the fingers of the right hand. Tendon jerks were all brisker on the right, the right abdominal reflexes were absent, and the right plantar was of the extensor type.
Ventriculography showed considerable dilatation of the body of the left ventricle, but the left temporal horn did not fill. Some dilatation of the right ventricle was also noted (Fig. 27) .
EEG records were taken and are shown in Fig. 28 . Operation (March 14, 1949. Hemispherectomy).
At operation the left hemisphere was exposed, and a large circular surfacing " watery cyst ", 4 cm. in diameter, was encountered in the lower Rolandic line, and extending into the temporal lobe and down to the wall of the ventricle. The cyst can be clearly seen in the photographl (Fig. 29) underlying the marker No. 2.
Electrocorticograms were then recorded and are reproduced in Fig. 30 .
Thyratron stimulation of the cortex was then carried out, but no responses were obtained. The reason for this became clear later in the operation when the region of the internal capsule was found to be replaced by a multilocular cystic formation, surrounded by leathery gliosis. I would like to draw attention to the fact that this patient had never had convulsive episodes, manifest in the motor somatic sphere, but that he had had numerous emotional outbursts which might be regarded as epileptic equivalents. crawling well, and could say " Mama ", " Dada ". At this time she was suddenly taken ill with convulsions and acute otitis media. Penicillin was given and a paracentesis performed. About 36 hours after this the right arm and leg were found to be paralysed. After some months power on the right side gradually returned, but the limbs remained very weak and spastic. Some months after the illness she started having convulsive episodes, starting on the right side, and these increased in frequency, and, at the time of admission, she was having several episodes each day despite sedation. She had been seen by the late Dr. George Riddoch, who diagnosed a venous thrombosis and offered a very poor prognosis.
On examination, she was found to be extremely restless, and responded to attempts at examination by violent outbursts of screaming, kicking, and fighting. Her speech had shown but little development during the two years since her illness, and although the parents had worked very hard at this aspect of her education she could only use some five or six simple isolated words. She was starting to walk, but clumsily, and with assistance. Detailed examination of the cranial nerves was impossible, but she did appear to have a field defect on the right side, and there was some right lower facial weakness. The right arm and leg were less well developed than on the left; they were spastic and the movements of the right side were extremely clumsy. Ventriculography revealed a gross generalized dilatation of the left lateral ventricle (Fig. 31) .
Operation (March 18, 1949 . Hemisphrectomy).-
The left hemisphere was exposed. No gross focal pathology was seen, but the whole hemisphere appeared somewhat shrunken and the gyri small. Needling of the hemisphere revealed a general toughness of the whole structures (Fig. 32) .
Electrocorticograms were recorded and the tracing is reproduced in Fig. 33 .
The cortex was stimulated with a view to mapping out the motor cortex, but no responses were obtained.
The post-operative course was uneventful and within a few days the movements of the right arm and leg had returned to the pre-operative level. Of particular interest was the fact that when I visited her the day after operation and asked her where her mummy was, she responded by saying, " Mummy outside". From that time on she started learning new words rapidly, and also started putting them together to construct sentences.
Case Comnient.-The child wa, discharged from hospital a month after operation, and I have not seen her since, but a letter fron her mother seven months after operation gives the following information:
"First let me say that her mental improvement is remarkable. She has a normal vocabulary for a child of her age, if indeed it does not exceed normal, and her pronunciation is perfect. She has an extremely sharp perception of all that goes on around her. She runs about a lot, the movement of her leg having greatly improved. She takes much more notice of her right hand, and it is gaining strength and usefulness from the many movements she attempts throughout the day." Case 9 (Serial No. 4158, D.S., Female (Fig. 34) .
Air encephalography showed the left ventricle to be dilated, but mainly in its posterior half and temporal horn.
Operation (June 15, 1949 . Hemispherectomy).-The cortex was exposed in the usual manner, and in general appearance seemed quite normal (Fig. 35) .
Electrocorticograms were recorded and are shown in Fig. 36 .
In view of these, and because of the ventricular distortion, hemispherectomy was carried out. Three days later, because of haemorrhage into the cavity, the flap had to be re-elevated and the clot dealt with. by an orthopsedic surgeon for the contracture deformity of the left foot. By this time he was having frequent episodes in which he complained of " funny little shozks " in the left hand which were associated with a drawing up of the left hand and arm, but without I )ss of consciousness. The left arm became gradually more spastic, deformed and useless. More recently he had become aggressive and bad tempered, and terrified of impending attacks. Sedative medication failed to control the episodes.
On examination the cranial nerves showed no deviations worth tecording. The left arm and leg were not so well developed as the right, being both shorter and thinner. The left arm was flexed and adducted, the grip on the left was poor, and he was unable to extend the wrist or fingers. The tendon jerks on the left side were all increased by comparison with the right, and the plantar response was of the extensor type. In the sensory sphere he showed defective postural sensibility, and impaired two point discrimination. Pin prick and cotton wool were normally appreciated, but localization of these modalities was not accurate in the left upper limb. Ventriculography was carried out. The brain felt leathery to the advancing brain needle, and t'ie air pictures showed slight dilatation in the region of the vestibule of the right ventricle. Electroencephalography revealed a generalized dysrhythmia with a focus of high amplitude three to four per second discharge from the right temporo-parietal zone. C(ase Comnent.-For three months the boy was perfectly well and then the attacks started again, but were somewhat modified. There was no sensory component. but the head and eyes would be pulled over to the left and he would then have clonic twitching in the left arm. The left leg was not involved. These attacks were of particular interest to us because the motor arm area had been removed at operation. He was re-admitted in October, 1949, because of the attacks being as frequent as before operation, and because they did not respond to aggressive sedative measures. In view of my previous experience with limited cortical excisions I decided to remove the entire hemisphere.
Second Operationi (November 1, 1949: Hemispherec-*omy).-His post-operative course was uneventful and he was up and about three weeks after operation, with movements quite up to the pre-operative level. After a further week he was allowed home. His progress will be carefully followed.
Case 11 (Serial No. 120, E.G., Female).-This child, aged 13, was first seen by me in June, 1943, when she was 7 years of age. She exhibited a right hemiplegia of the infantile type, was having fits starting in the right arm, and also numerous petit mal episodes.
Mentally she was very retarded and was difficult to handle. She was put in an institution where she remained for the next six years, until she was admitted to the Neurosurgical Department. Her mental age was assessed at 5 years. Air encephalography revealed some dilatation of the left ventricle (Fig. 37) .
EEG studies were carried out and are shown in Fig. 38 . Operationt (December 14, 1949: Hemispherectomy) the floor. One hour later she became unconscious and remained so for two days. It was then noticed that the right arm and leg were paralysed. On November 29 the surgeon, to whom the case had been referred, trephined the left side of the skull and evacuated a large extradural clot through an opening 1 in. in diameter. The paralysis improved remarkably for a couple of weeks. The right arm and leg then became weak again, and the region of the trephine opening bulged, and finally broke down discharging a serosanguinous fluid in a pulsatile manner. I decided to turn a flap and deal with any remaining extradural collection, and at the same time expose and inspect the cortex.
Operation (December 28, 1949: Hemispherectomy).-
The anaesthetic used was 7 c. cm. syrup of chloral, and local 1% novocaine.
A left lateral flap was turned and a large organizing tarry extradural blood clot was found and dealt with. This clot was found to be overlying the entire hemisphere posterior to the Rolandic line. On opening the dura the posterior half of the hemisphere behind Rolando was found to be pale, oedematous, and with convolutional widening and a generally necrotic appearance. Needling revealed a multilocular cystic formation, the cystic fluid being of a milky appearance. The cysts were not communicating with the ventricle. I started by amputating the posterior half of the hemisphere, but on encountering a gross generalized dilatation of the entire left ventricle, I proceeded to carry out a complete hemispherectomy as defined in this report.
Case Comment.-This baby is making excellent post-operative progress. Movements on the right side were present immediately after the hemisphere was removed, but by the next morning there was very little movement and the right arm and leg were rather spastic. On the fifth post-operative day power in the arm and leg started to return, and now two weeks later are regarded as good as on the opposite side, although the patient definitely favours the left side. She is an extremely bright. observant, and happy child. Her subsequent progress will be followed with the greatest interest.
Discussion
In the foregoing protocols I have tried to confine myself to the more positive aspects of each case. No mention is made of C.S.F. pressures and analysis, Wassermann reactions, or blood counts, because no significant changes in these were noted. The number of cases reported here is too few, and in most cases the interval since operation too short, to be dogmatic about results, but one can at least say that these are promising.
Epilepsy, either focal or generalized, was present in 10 out of 12 cases, and in all these the epileptic manifestations have ceased after operation without sedative medication. Disorders of behaviour and personality are a marked feature of this group of cases, and the profound betterment in respect of mentality in all cases exceeds our best expectationis.
It should be pointed out that this improvement in the mental sphere, presupposes, and is dependent upon, the integrity of the remaining hemisphere and its ability to function normally 
